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amounts. In June 4.81 inches fell on consecutive dates 
from the 18th until the 30th; the eatest amount in any 

least 0.06 inch, but the effect is clearly apparent in 
Figure 3 and in the numerical values of Table 1. Eva - 
rainy weather, but the run-off is much greater because 
the vegetative cover of the basin becomes thoroughly 
wetted and sheds water so much the quicker and with 
less loss from interception and absorption. 

The rainfall record for 1917 is much similar, the 
annual deviation from normal bein - 1.89 inches. 

consult the monthly deviations ns shown in Table 2. 
These show that rainfall was decidedly below normal in 
March, moderately below in July, and decidedly below 
in both November and December. The detailed record 
of rainfall made a t  Entebhe shows that March had but 
3 rainy days, April had 33. of which 1s were consecii.tiv~; 
May had 19, 13 consecutive. 

24 hours during this period was T ut  1.10 inch and the 

oration is not only greatly reduced by continuous dou a y 

Here again annual figures are not signi B cant; one should 

i 
FIG. I.LLake level, io inches, for 101f3-191S (Lake Victoria) 

June had 7? scattered throughout the month, and July 
had but 0.02 inch for the entire month; August 15 
rainy days, 5 consecutive; September, 12, 6 eonsecictive; 
October, 10,5 consecutive; November and December liacl 
few rainy days and they were scat.tered throughout the 
month. 

B following the curve of Figure 3 i t  will be seen that 

June in pe$ect congruence with t e rainfall. Thr 
lack of rain in July, on1 0.02 inch is manifest in the 
drop in the curve for uly and August. More rain, 
favorably distributed sent the lake up to ti second 
maximurn in November equd to the first masimum in 
June. 

A period of deficient rainfall set in in November, 1917, 
continuing u n i n t m ~ ~ p t d l y  for 14 months, then followed 
2 months of normal rains and ain a deficient period, 

lake level waa, of course, fallin during these eriods of 

oint ever recorded, Viz. 18.5 inches below its normal 
fwel. The lake level will of course rise in response to a 
return of the rainfall to normal. The high water of 1917 

ht be ex lained in one or more wa s as inde endent 
%e rainfs; h t ,  the discharge over k p o n  Fa& might. 

K the T ake rose ractically uninterrupted from January to 

' this time lasting without a brea Y for 11 months. The 

deficient raim and reached in%arch, 1932, t K e lowest 

have been great1 retarded through channel obstructions 
during 1916 a n z  1917, or, second, prevailing southerly 
winds during these same years may have driven the 
water to the northern end of the lake-the neck of the 
bottle; but it is preferred to believe that the response of 
the lake to the natural rainfall and run-off has been such 
aa might have been expected and that it is unnecessary 
to have recourse to changes in solar radiation to explain 
the variations in level as described. 

Through the courtesy of Mr. R. Z. Kirkpatrick, chief 
hydrographer of the Panama Canal, the editor has been 
supplied with monthly values of observed evaporation 
from a 4-foot pan floating in Lake Gatun, Canal Zone, 
Panama, an mtificial body of water formed by damming 
the Cha The lake has an area of 164 s uare 
miles. Ke 11-year mean evaporation from this 1 9 -e is 
roughly 60 inches, of which 44 per cent occurs during 
the dry season-January to April, inclusive, and the 
remaining 56 per cent occurs during the remaining months 
of the year. During tho year of sun-spot minimum, 
1913, evaporation from the lake was 108 per cent of the 
11-year average; during the year of spot maximum, 1917, 
evaporation was 102 per cent of the avera e. The least 
evaporation was Y7 per cent in 1921 anf the greatest 
109 per cent in 1915. There is here no suggestion of u 
aun-spot influence upon evapora.tion. 

s River. 

DISCUSSION BY C. E. P. BROOKS' 

I am glad to see this review, altrhough 1: do not entirely 

The rainfall for U Hnda employed in the o 
agree with your remarks. 

niemoir were the best f could do at the time, and 

Mr. fhilli s, director, Cniro 
ture, Lon< f on, 113 :440). 

the subject writ.ten at  the request of t K e Uganda Literary 

very lad to receive the more extensive fi 

I have already had an opportunity of considering the 
effect of this modification, in an un uhlivhed paper oil 

and Scientific Societ . I have unfortunately no spare 
copies of this paper, h t  may quote the following exprea- 
aion of my revised views: 

Since the level of the lake shows so close an agreement with the 
number of sun spots, the latter must have a dominating influence 
on one or both of the prime factors which influence the lake level, 
namely, rainfall and evaporation. A comparison of the average 
rainfall over the lake plateau, according to  Mr. Phillips, with the 
sun spot numbers shows that the rainfall is generally high when 
xiin spots are increasing and low when sun spots are decreasing. 
The change in the average sun spot number from one period of 
12 months (July to June) to the succeeding 12 months shows a 
good agreement with the rainfall amounts * * * the correlr- 
tion coefficient being +0.64, which indicates good but by no 
means remarkable agreement. The' correlation coefficient between 
plateau rainfall and the change in the level of Lake Victoria is 
+0.91, indicating a very close agreement. Since the level of the 
lake depends on the rainfall and the rainfall depends on sun spots, 
it is evident that  the level of the lake would show agreement with 
sun spots even if there were no other factor. To measure this 
agreement between lake level and sun spots through rainfall we 
multiply together the two correlation coefficients given above, 
i. e., 0.61)<0.91=0.58, and this would be the correlation coefficient 
between lake level and the sun spots if no other factor thau rainfall 
had to be taken into account. But the connection between lake 
level and sun spots is much closer than this; it gives a correlation 
coefficient of +O.YT. 
beeides rainfall must be closely connected with sun spots, and * * * this factor must be evaporation. 

Therefore some other factor in the lake le 

. .... .. .. . ... 
* A copy of the foregoing hWiOg been furnished Doctor Brooks, he malied the fol- 

Laing comment. 
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The agreement shown between the level not only of 
Lake Victoria but also of Lake Albert, and sun spots is 
so remarkably good that some intimate connection 
between the two variables must certainly be accepted. 
and this is the primar contention of the geophysical 
memoir referred to. J y  making use of the scattered 

previous to the installation of lake 
curve can be carried back another 

and still it agrees with the sun-spot curve. 
also sup ort the agreement. Assuming a 

correlation of 0.8 for t e 36 years 1888-1933 (betwecn 
level of Lake Victoria and sun-spot numbers) the probable 
error works out as only f.04, and the coefficient is 30 
times the probable error, which amounts almost, to 
absolute certainty. To reduce tho number of ‘iocca- 
sions” to the six or seven maxima and minima amounts 
to assuming beforehand the t,ruth of what you wish to 
dis rove. 

&orking out the partial coefEcients roughly we obtain 
lake level. sunspots, rainfall constant, t=  + 0.92; lake 
level, rainfall, sunspots constant, r=  + 0.80. 

The first figure, 0.92 is racticdlg the same u s  tho 
This 

means that the level of the lake is determined almost. 
entirely by two fac,toIs-ra.infn.ll, and sunspots--in- 
dependently of their effect on rainfall. It. is difficult to see 
any other inenns than evaporation t.hrough which the 

7l 

crude coefficient between la-e R level and rainfall. 

latter effect can operate. The run-off from the lake is so 
small (only about 6 per cent of the rainfall) that its 
variations can not appreciably affect these relationships. 

The conclusion drawn from the data is therefore solely 
that the level of the lake is determined almost entirely 
by the balance between rainfall and evaporation. At 
first the chief effect was attributed to the latter, but Mr. 
Phillip’s rainfall figures show rainfall to be of equal 
importance. Variations due to run-off , seepage, etc., 
are necessarily relatively unimportant, but the were 
so fax from being i nored that on page 342 of the ilkemoir 
an attempt is ma % e to calculate them. I therefore can 
not understand why I am accused of having “set aside 
onr of the fundamental laws of hydrology * * *.” 
Actually this elementary law was present in my mind 
throughout.. 

The use of tern matures a t  Entebbe for calculating 
evaporation would \ e irrelevant for two reasons. In the 
first place at stations on the edge of large bodies of water 
tho sun-s ot cycle of temperature variations is greatly 
modified E y the incidence of lake or sea breezes, so that 
t,Iiey are not a fair indication of the temperature of the 
mass OI air blowing over the hike or sea. aud, in the second 
place, with higher land temperatures sonie distance 
inland the wind inovenlent would be greater and this 
would increase the evaporation disproportionately to 
the rise of temperature. 

THE FREQUENCY O F  WINDS OF DIFFERENT SPEEDS AT FLYING LEVELS BETWEEN NEW YORK AND CHICA00:  
A FURTHER ANALYSIS OF T H E  RECORDS OF THE A I R  M A I L  SERVICE’ 

The effect of winds of different speeds on the perfor- 
mance of aircraft in reaular service over tl given route 
was esamined in some Zetail by tlie authors in an earlier 

Because of the importance of this factor of wind 
EF:ncy in aircraft operat.ions it has been considered 
desirable to extend the analysis of the previous paper, 
particularly as regards the New York-Chicago route, 
in order to confirm or modify the earlier conclusions. 
The records of the air mail for the fiscal year 1023 have 
therefore been examined and combined with those for 
the fiscal year 1952, as previously determined. and the 
results of this more corn 1et.e analysis are consiclered 
in the paragraphs which fo s low. 

___.._.. . . -. .. -. - - .. ... -. . . . - . . . . _. - -- 
1 Prssented before Amerlean Meteorologicd S0ciet.y at W%sliington. D. 0.. Apr. 30. 

1924. 

The flight datu. upon which the analysis is based were 
tiiken directly from the operatting records of the air mail 
and cover the two-yenr period from June, 1921, to May, 
1933, inclusive. TiLbIe 1 presents the number of flights 
by month and by season, the average speed maintained 
tind the percentage of flialits completed to the total 
iiuniber possible. This t ahe  corresponds to Tables 1 
and 3 of tlie aarlier report, to which reference should be 
made for a description of the route and ol the general 
method of computation. 

Table 2 presents the data correspondi to those of 
Tables 9 and 11 of the former report. %f particular 
interest is the lwt  line which gives the wind factor as 
determined for the two consecutive years. 

~ 

The Wind Factor in Fll ht- An Analysis of one Year’s Records of the Air Mail. 
MO. wEATHEB REV., ~1are!,li)z3.51: 111-125. 

Tanm 1.-Flights made befween .\‘eru york and Ckvelaild and bcfu,een Cleveland and Chicago, June, 1961, to Mag ,  19.93, indvsivs 


